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APPARATUS AND METHOD FOR RADIALLY EXPANDING A WELLBORE CASING 
USING AN EXPANSION MANDREL AND A ROTARY EXPANSION TOOL 
Gross Reference To Related Applications 

The present application claims the benefit of the filing date pf U.S. provisional 

5 patent application serial no. 60/454,896, attorney docket no. 25791 .236, filed on March 
14, 2003. the, disclosure of which is incorporated herein by reference. 

The present application is related to the following; (1) U.S. Patent Number 
6^497,289, which was filed as U.S. Patent Application serial no. 09/454^139^ attorney 
docket ;no. 25791 03=02, filed on 12/3/1999, which claims priority front prpyisipnal 

10 application 60/111,293; filed on 12/7/98, (2^ US; patent application serial ho. 
09/510,913, attorney docket-no. 25791 J O?; filed on 2/23/2000, which claims priority 
from prov&o^ 2/25/99, (3>- '.ti;S: patent application 

serial no. 09/502,350, attorney docket no : 25791.8^02, filed oh 2/1 0/2000, which claims 
priority from provisional application 60/1 19,61 1 , filed oh 2/fi/99, (4) U S. patent no: 

15 6,328,113. which was filed as U.S. Patent AppBcation senal number •09/440,338, 
attorney docket number 25791 9 02, fifed oh 11/15/99^ .wfiibh claims priority from 
provisional application 60/108,558, filed on 11/16/98; (5) U.S. patent application serial 
no. 10/169,434, attorney dwket no. 2579i.10:O4; filed on 7/1 /02i Which claims priority 
from provisional application 60/1 83" 546, filed on 2/18/00, (6) U.S. patent application 

20 serial no. 09/523,468, attorney docket no,; 25791,1 1.02, filed on 3/10/2000, which 
claims priority from provisional application 60/124,042, filed on 3/11/99, (7) U S patent 
number 6,568,471 , which was filed as patent application serial no. 09/512,895, attorney 
docket no. 25791 12 02, filed on 2/24/2000, which claims priority from provisional 
application 60/1 21 ,841 , filed on 2/26/99, (8) U.S. patent number 6,575,240, which was 

25 filed as patent application serial no. 09/51 1 ,941 attorney docket no! 25791,1 6.02, filed 
on 2/24/2000, which claims priority from provisional application 60/12 1 ,907, filed on 
2/26/99, (9) U S. patent number 6 0 557,64Or which was filed as patent application serial 
ho. 09/588,^46, attorney docket no. 25791.17.02, filed on 6/7/2000, which claims 
priority from provisional application 60/137v998, filed on 6/7/99, (10) U.S. patent 

30 application serial no. 09/981 #1 6; attorney docket rip. 25791 .1 8, filed on 10/18/01 as a 
continuation-in-part application of U.S. patent no. 6,328,113, which was fifed as U.S 
Patent Application serial riurihber 09/440,338, attorney docket number 25791 .9.02, filed 
on 11/15/99, which claims priority from provisibnai application ;; 60/108,558, filed on 
11/16/98; (11) U S: patent number 6,604763, which was filed as appficatton serial no. 
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09/559/122, attorney docket rib; 55791,23:02; fifed on 4/26/2000, which claims priority 
from provisional appHcation 60/13 1 , 1 06/fiied on 4/26/99^(12) U.S. patent-application 
serial no. 10/030,593, attorney do(*et no 25791 25 08i filed on IW02..^>^:daims 
priority from provisional application 60/146,203, filed on .7/29/99, (13) U.S. provisional 

5 patent applicatiort serial noi 60/143,^ 

(14) U.S. patent application serial rib. imi%9&2. attorney docket no. 25^1.27 08, 
filed on 4/30/02, vyhich claims priority from provisional patent appiicatipn : serial no. 
60/162,671, attorney docket rib. 2579127, filed on il/1tij®9. ^{If} \)& ^rpyisk)n^ 
patent application serial no, 60/154.047; attorney docket no. 25791.29, filed on; 

10 9/16/1999, (16) U S. provisional :^erit -application serial ha 60/438,828, attorney 
docket no. 25791.31, fifed on 1/9/03; (17) U.S. patent number 6,564,875;, whk^ was 
filed as appiiration seriate 

which claims priority from patent application -serial no. $(^59,082,. attorney 

docket; no. 25791.34, filed on 10/12/1999, (18) U S. patent rapplicatipn serial na 

15 10/089,419, filed on 3/27^ claim? priority 

fr(OT pix^sional patent apjDlicatibh serial rib, 60/1 59,039, attorney docket no. 25791 36, 
filed on 1 0/1 2/1 999, (19) MS patent application serial no, 09/679i906,,filedorv 10/5/00, 
attorney docket no. 25791.37,02, -which claims priority vfrpm provisional patent 
appliraW docket mo, 25791 ^.i'^^-^W^SS^ 

20 (20) US. patent appiicaifon; serial no.: 1 0/303,992, ifiled on . 1 1/22/02; attorney docket 
rib. 25791. 38;07, which claims priority from pro visional patent application ferial no. 
60/21 2,359- attorney docket no. 257M.38 r fifed ^ 

patent- application serial no. 60/165,228, attorney docket rib; 25791 .39, filed on 
11/12/1999, (22) U S provisional patent application serial no. 60/455,051 , attorney 

25 docket no. 2579lv40, filed- on 3/14/03. (23) PGT appfi^ibn USQ2/2477.V filed on 
6/26/02, attorney docket no. 25791 .44.02, which daims priority from U S. provisional 
patent application serial no; 60/303,71 1 . attorney dbcket.no. ; 2S791 .44. ^fi led on 7/6/01. 
(24) U S patent application serial rib, 10/311.412, filed on 12/12/02, attorney docket 
no. 25791 .45.07, which claims-priority from provisional patent, application serial no, 

30 60/221,443, attbrr^y docket no. 25791.45, filed on 7/28/2000, (25)1 XJ:S. patent 
application serial no, 10/. filed on 1 2/1 8/02, attorney docket no. 2579146.07, which 
claims priority from provisional patent appHcation serial no. 60/221 .645, attorney docket 
no. 25791.46, filed on 7/28/2000, (26) U.S. patent application serial no. 10/322,947; 
filed on 1/22/03, attorney docket no. 25791.47.03. which claims priority from 
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provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, filed 
on 9/18/2000, (27) U.S. patent application serial no. 10/406,648, filed on 3/31/03, 
attorney docket no. 25791.48 06, which claims priority from provisional patent 
application serial ho. 60/237,334, attorney docket no. 25791.48. filed on 10/2/2000, 
5 (28) PCT application US02/04353, filed on 2/1 4/02, attorney docket no. 25791 .50.02, 
which" claims priority from U.S. provisional patent application serial no. 60/270,007, 
attq^^tet ho. 25791.50, filed oh 2/20/2001 , (29) US patent application serial no. 
: 10/465;835; filed orr6/1^/03, attorney docket no 25791 51 06, which claims priority 
fro^ 25791.51, 

1 0 filed oh 1/17/2001. (30) U:S; patent application serial no. 10/465,831, filed on 6/13/03, 
attorney docket no. 25791 52.06, which claims priority from U S. provisional patent 
application serial no; 60/259,4^; attorney ddd<erno: 25791 .52, filed on 1/3/2001 , (31) 
U S; ; provisional patent; application serial no. 60/452,303. filed -on 3/5/03, attorney 
docket no, 25791^53, "(32) U S. patent number 6,470,966; which was filed as patent 

15 application serial number 09/850.093,^ filed on 5/7/01 , attorney docket no. 25791.55, as 
a divisional application of U- S: Patent Number 6,497,289, which was filed as U:S. 
Patent Application serial no; 09/454.139, attorney docket no: 25791 03.02, filed on 
12/3/1 999i which claims priority from provisional application 60/111,293, filed on 
12/7/98. (33) U.S. patent number 6,561 ,227, which was filed as patent application 

20 serial 1 number 09/852-026 . filed -on 5/9/01, attorney docket no. 25791.56, as a 
dh^sibnal application; of U S; Patent Number 6,497,289. which was filed as U.S. Patent 
Application serial no. 09/454,139. attorney docket no. 25791 .03.02, filed on 12/3/1999, 
which claims 'priority from provisional application 60/1 11,293, filed on 1 2/7/98, (34) U S. 
patent application serial number 09/852,027, filed on 5/9/01, attorney docket no. 

25 25791 $7, jas a divisional application of U.S. Patent Number 6,497,289, which was filed 
as U:Sv Patent Application serial no 09/454,139, attorney docket no 25791 .03.02, filed 
on 12/3/1999, which claims priority from provisional application 60/1 1 1 .293; filed on 
12/7/98,^(35) PCT Application US02/25608, attorney docket no. 25791.58.02, filed oh 
8/1 3/02. which claims - priority from provisional application 60/31 8,021 , filed on 9/7/01, 

30' attorney docket ho. 25791.58, (36) PCT Application US02/24399, attorney docket no. 
25791j.59.02. filed on 8/1/02, which claims priority from U.S. provisional patent 
appli^^ attorney docket no. 25791.59, filed on 8/20/2001, 

(37) PCT Applicati6h US02^9856, attorney docket no. 25791.60.02, filed on 9/19/02, 
which i claims priority from U.S. provisional patent application serial no. 60/326,886, 
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attorney docket Tio^2579*.60,~ filed on 10/3/2001, (38) PGT Application USQ2/20256, 
attorney docket no. 25791.61.02, filed on 6/26/02, which claims priority; from U.S. 
provisional patent application serial no. 60/303,740,: attorney docket no. 25791.61, filed 
on 7/6/2001, (39) U S: patent application serial no. 09/962,469, filed on, 9/25/01, 

5 attorney docket rid. 25791:62, which is a divisional of U.S. patent application serial no. 
09/523,468, attorney docket no 25791.11.02, filed on 3/10/2000, which claims priority 
from provisional application 60/124,042, filed on 3/11/99, (40) US: patent -application 
serial no. 09/962,470, filed: oh 9/25/01. attorney docket no. 25791 ,63. v^hich is a 
divisional of U.S. patent application serial no. ; 09/523,468, attorney docket no. 

10 25791 11 02, filed on 3/10/2000, which, claims priority from prdvisibnat ;appltcation 
60/124,042, filed on 3/11/99, (41) U.S. patent application serial no. 09/962,471, filed on 
9/25/01, attorney docket no. 25791,64, which is a divisional of U.S. patent application 
serial no: 09/523,468, attorney docket; no. 25791 11.02, filed on 3/10/2000, which 
claims; priority from provisional application 60/124,042, filed on 3/11/99, (42): U.S. 

15 patent application serial no. 09/962,467/ filed ion 9/25/01, {attorney docket nor 
25791.65, whibh is a divisional of U.S. patent application serial no. 09/523/468, 
attorney docket no. 25791 11 02, filed on 3/10/2000, which claims, priority from 
provisional application 60/124,042, filed on 3/11/99, (43) US. patent application serial 
no. 09/962,468, filed on 9/25/01, attorney docket no. 25791 .66. which is a diyisional of 

20 U.S. patent application serial no. 09/523,468, attorney docket no. 25791 -11 ;jp2, filed on 
3/10/2000- which claims priority: from provisional application 60/1 24,042,? filed on 
3/11/99; (44) RGt application US 02/25727, filed on 8/14/02, attorTOy^dddcet rid. 
25791.67,03, which claims priority from U.S. provisional patent application serial rip 
60/317,985, attorney docket no. 25791,67, filed on 9/6/2001, and j U.S.i Rfoyisional 

25 patent application serial no; 60/318,386, attorney docket no. 25791.67;02, filed; on 
9/10/200.1, (45) PGT application US 02/39425, filed on 12/10/02, attorney; docket no. 
25791 .68.02, which claims priority from U.S. provisional patent appii(^fid^n seriail no. 
60/343,674 , attorney docket no. 25791 .68, filed on 12/27/2001, (46) U.S. utility patent 
application serial no. 09/969,922, attorney docket no. 25791.69, filed on: ^0/3/2001, 

30 which is a continuation-in-part application of V S. patent no. 6,328,11 3, which was filed 
as U.S. Patent Application serial number 09/440,338, attorney docket number 
25791.9.02, filed on 11/15/99. which claims priority from provisional ' application 
60/108,558, filed on 1 1/16/98. (47) U.S. utility patent application serial no. 10/516,467, 
attorney docket no. 25791.70, filed on 12/10/01, which is a continuation application of 
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U S, utility patent application serial no. 09/969,922; attorney docket no 25791 .69, filed 
on ib/3/2001, which is a continuation-in-part application of US. patent no. 6, 328^1 13, 
which was filed as U.S. Patent Application serial number 09/440,338, attorney docket 
number 25791.9.02, filed on 1 T/15/99, which claims, priority from proyisionai application 
5 60/1 08 -558; filed on 1 1/16/98, (48) PGT application US 03/00609, filed on 1/9/03, 
attorney docket no. 25791,71.02, which claims priority from U.S. provisional patent 
application serial no. 60/357,372 . attorney docket no. 2!579 1 ,7 1 , filed on 2/15/02, (49) 
U:S. patent application serial no. 10/074,703, attorney docket no. 25791 .74. filed on 
2/12/02, which is a divisional of U.S. patent number 6;568>47t, which was filed as 

10 patent application serial no. 09/512,895, attorney docket no: -25791.12.02, filed on 
2/24/2000, which claims priority from provisional application 60/1 21 ,841 * filed orii 
2/26/99, (SO) U;S. patent application serial no. 10/074,244, attorney docket no. 
25791-75- filed on 2/12/02, which is a divisional of U.S. patent number 6,568,471, 
which was filed as patent application serial no. 09/512^895, attorney docket no. 

15 25791.1 2.02, filed on 2/24/2000, which claims priority from provisional application 
60/121;841, filed bn 2/26/99, (51) U S; patent application serial no. 10/076,660, 
attorney docket no. 25791.76, filed on 2/15/02, which is a divisional of U S patent 
number 6,568,471; which w^ attorney 
docket no. 25791.12.02, filed bh 2/24/2000, which claims priority from provisional 

20 application 60/121,841, filed on 2/26/99, (52) U.S. patent application serial no. 
10/076,661, attorney docket no. 25791.77. filed on 2/15/02, which is a divisional of 
U.S. patent number 6,568,471, which was filed as patent application serial no. 
09/512,895, attorney docket rip; 25791 .12.02, filed on 2/24/20CK), which claims priority 
from provisional application 60/1 21 ;84i , filed on 2/26/99, (53) U.S. patent application 

25 serial no. 10/076^659, attorney docket no. 25791 .78. filed oh 2/15/02. which is a 
divisional of U.S. patent number 6,568,471, which was filed as patent application serial 
no. 09/512,895. attorney docket no. 25791.12,02, filed on 2/24/2000, which claims 
priority from provisional application ^60/1 21-84^ filed on 2/26/99i (54) US patent 
application serial no. 10/078.928, attorney docket no; 25791.79; filed on 2/20/02, 

30 which is a divisional of U.S. patent number 6,568,471, which was filed as patent 
application serial no. 09/51 2,895, attorney docket no. 25791 .1 2:02, filed on 2/24/2I000, 
which claims priority from provisional application 60/121 ,841 , filed on 2/26/99, (55) U.S. 
paterit : ;appliratibn serial no. 1M078;922, attorney dbcket no; 2579i;80, filed bri 
2/20/02, which is' a divisional of UiS. patent number 6,568;471; which was? filed as 
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patent application serial no. 09/512,895, attorney; docket no. 25791 12.02,* filed on 
2/24/2000, which claims priority from provisional application 60/1 2 1 , 841 , filed on 
2/26/99, (56) U S; patent application serial no. { 10/078,921 , attorney docket no. 
25791.81, filed on 2/20/02, which is ^divisional of U.S. -patent number 6;568,471, 
5 Which was filed as patent application serial no; -09/51 2; 895, attorney docket no. ? 
25791.12.02, fifed 0n 2/24/2000, which claims priority from provisional application 
60/121,841, filed on 2/26/99i (57) U.S. patent application serial no. 10/261,928, 
attorney docketno, 25791.82, filed on: 10/1/02; A^ich is a divisional of U.S. patent 
number 6,557,640, which wasifi^ attorney 

10 docket ho: 25791. 17 02i fifed dri 6/7/2000; which claiirns priority frbm p^visidrial 
application 60/137,998, filed ohi 6/7/99. (58) tl.S. patent application serial np. 
10/079,276 ^attorney docket no. 25791:83, filed on 2/20/02. which is a dtMsional of 
U.S. patent number 6,568,471 , which was filed as patent application; serial no. 
09/512,895; attorney docket:no.:25791,12:02 v filad ^n 2/24/2000, which claims priority 

15 from provisional application 60/121 r 841 ^ filed on 2/26/99; (59) US. patent application 
serial no 10/262,009; attorney docket rip- 2579184, filed on 10/1/02, which is a 
divisional of U S. patent number 6^557,640, which was filed as patent application serial 
no. 09/588;946, attorney docket no 25791 .17.02, filed on 6/7/2000, which claims 
prionty from provisional application 60/137,998. filed on 6/7/99, (60) U S patent 

20 application serial no. 10/092,481, attorney docket np: 25791.85, filed on 3/7/02, which 
is a divisional of U;S. patent number 6,568,471 , which was filed as patent applicattdn 
-serial no. 09/51 2;895, attorney , docket no. 25791 ;1£ti2^ filed on #24/2000, which 
claims priority from provisional application 60/121,841, filed on 2/26/99, (61 ) U>S. 
patent : application serial no. 10/261 ,926; attorney docket no. .-- 2579t.86,i filed on 

25 10/1/02- whicfc is a divisional of U S. patent number 6,557;64P, which was: filed as 
patent applicatiori serial hq : 09/588,946, attorney .docket no. 25791.17.02, filed on 
6/7/2000, which claims priority from i pi^^^ applicatiori 60/137,998, filed on 6/7/99; 

(62) PCX application US 02/36157, filed bh-1 1 /1 2/02, attorney docfcet rib: 25791 .87.02, 
r which claims priority from U.S. provisional patent application serial no. 60/338,996, 

30 attprney r docket no. 25791.87, filed on 11/12/01, (63) PCT application US 02/36267, 
filed on 11/12/02, attorney docket no.. 25791.88 02, which claims priority from U.S. 
provisional patent application serial no 60/339,013, attorney docket no. 25791.88, 
filed on 11/12/01, (64) PCT application US 03/11765, filed on 4/16/03, attorney docket 
no, 25791 .89.02, which claims priority from. U.S. provisional patent application serial 



6 



Best Available Copy 



14147.105236 DIV3 GB P1Q4460GB03 

no. 60/383,917, attorney docket no. 25791 ;89; filed on 5/29/02, (65) PGT application 
US 03/15020, filed on 5/12/03; attorney docket no 25791.90.02. which claims priority 
from U:S. provisional patent application serial no. 60/391,703, attorney docket rip. 
25791.90, filed on 6/26/02, (66) PCT application US 02/3941 8, "filed on 12/10/02, 
5 attorney docket ho. 25791.92.02, which claims priority from U.S. provisional patent 
application senaf no 60/346,309, attorney docket rib. 25791 92, filed on 1/7/02, (67) 
PGT appiicatipn US 03/06544, file^ on 3^ attorney docket no. 25791 .93.02/ which 
claims priority from U.S. provisional patent application serial no. 60/372,048, attorney 
docket no 25791 93; filed on 4/12/02, (68) U S, patent application serial no 

10 10/331>718, attorney docket rid; 25791.94, filed on 12/30/02, which is a divisional U.S. 
p&terit appliratidri serial rioJ 09/679,906i filed on 10/5/00- attorney docket ha 
25791.37 02, which claims priority from prpyisforial patent application serial no. 
60/159,033, attorney docket na 25791.37, filed on 10/12/1999, (69) PCT application 
US 03/04837, fifed on ;2/29/Q3, attorney do^^ no: 25791,95 02^ wtiich claims priority 

15 from U,S, provisional patent application serial no. 60/363, 829, attorney docket no. 
25791 95; filed bn 3/13/02, (70) U.S. patent appliM^ 

docket no. 25791.97, filed on 1 0/1/02, which is a divisional of U.S. patent number 
6^557,640. whic^i was filed as patent application serial no. 09/588,946, attorney docket 
no. 25791.17.02; filed on 6/7/2000, which claims priority from provisional application 

20 60/137,998, filed on 6/7/99, (71 ) U S, patent application serial no. 1 0/262,008, attorney 
docket no. 25791 :98, filed on 10/1/02; wtfch is a divisional of U.S. patent number 
6,557,640, which was filed as patent application serial no. 09/588,946, attorney docket 
no. 25791.17 02; filed on 6/7/2000, which daims priority from provisional application 
60/1 37,998i filed on 6/7/99, (72) W$. patent application serial no. 10/261,925, attorney 

25 docket no. 25791.99, filed on 1O/1/02, which: is a divisional of U.S patent number 
6;557,640, which was filed as patent ap^ 09/588,946, attorney docket 

hp. 25791.17:02, filed on 6/7/2000, which claims priority from provisional application 
60/1 37,998, filed on 6/7/99, (73) U.S. patent application serial no. 10/199,524, attorney 
docfetrio. 25791.100, filed on 7/19/02, which is a continuation of U.S. Patent Number 

30 6,497,289, whii* was filed as U.S. Patent Application serial no. 09/454,139, attorney 
docket np, 25791.03.02, filed on 12/3/1 999, which claims priority from provisional 
application 60/1 11 ,293; filed on 1 2/7/98, (74) PCt app!^ 

3/28/03, attorney docket no 25791.1 01 02,; which claims priority from U^S. provisional 
patent application serial rib. 60/372,632, attorney docket no. 25791.101, filed on 
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4/15/02, (75) U S provisional patent application serial no. 60/412,542, attorney docket 
no. 25791:102, filed on 9/20/02, (76) PCT application US 03/14153. filed on 5/6/03, 
attorney docket no. 2579T 10402; which claims priority (from Ui:S. provisional patent 
application serial no, 610/380,147, attorney docket ho filed on 5/6/02, (77) 

5 ; PCT application US 03/199193, filed on 6/24/03, attorney docket no. 25791.106.02, 
which claims priority from U.S. provisional patent application serial no. 60/397,284, 
attorney docket no. 25791.106' filed on 7/19/02, (78) PCX application US 03/13787., 
filed on 5/5/03, attorney docket no/ 25791 .107.02, which claiimis priority from U.S. 
provisional patent application serial no. 60/387,486 , attorney docket rid. 25791 .107, 

10 filed oh 6/10/02, (79) PCT application US 03/18530, filed on 6/11/03, attorney docket 
no; 25791 .1 08.02, which claims priority from U.S. provisional patent application serial 
no. 60/387,961, attorney docket no: 25791.108, filed on W1 2/02, (80) PCT; application 
US 03/20694, filed on 7/1/03, attorney docket no. 25791.110,02, which claims priority 
from U.S. provisional patent applicatibri serial no.i 60/398.061, attorney docket no. 

15 25791.1.10, filed on 7/24/02, (81) PCT application US 03/20870, filed; on 7/2/03, 
attorney docket no, 25791 111 02, which claims pnority from U S provisional patent 
appli^tipn serial no - 60/399,240; attorney dpcket np, 25791:111, filed on 7/29/02, (82) 
U-S.; provisional patent application serial no. 60/412,487, attorney docket no, 
25791 112, filed on; 9/20/02, (83); U S; provisional) patent application serial no. 

20 60/412,488, attorney docket no. 25791.114, filed on 9/20/02. (84) U.S. patent 
applicatidri serial no. 10/280,356; attorney docket no. 25791.115, filed on 10/25/02. 
which is a continuation of U S patent number 6,47O,966 0 which was filed as patent 
application serial number 09/850,093, filed on 5/7/01 attorney docket no. 25791 55. as 
a divisional application of U.S. Patent Number 6,497,289, which was filed as? U.S. 

25 Patent: Application serial no. 69/454,1391, attorney dpcket no. 25791 ;03.02,t filed on 
12/3/1999; which claims priority from provisional application 60/111,293, filed on 
. 12/7/98, (85) U^Sr prbvistona! patent applicaitiori serial no. 60/41 2 ,177, attorney docket 
no. 25791.117, fifed on 9/20/02, (86) U.S. provisional patent application serial rib. 
60/412,653, attorney: docket no. 25791.118; fifed Lon 9/20/02, (87) U S: Vproyisfonal 

30 patent application serial ho. 60/405.610, attorney docket no. 25791.119, filed on 
8/23/02, (88) U.S. provisional patent application serial no. 60/405.394, attorney docket 
no. 25791.120. filed on 8/23/02. (89) U.S. prd^sional patent applicatidri serial no. 
60/412.544, attorney docket no. 25791.121, filed Ion 9/20/02, (90) PCT application 
PCT/US03/24779, filed on 8/8/03, attorney docket no. 25791.125.02, which claims 
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priority from U.S. provisional patent application serial no. 60/407,442, attorney docket 
no. 25791.125, filed on 8/30/02, (91) U.S. provisional patent application serial no. 
60/423,363, attorney docket no 25791.126, filed on 12/10/02, (92) U.S. provisional 
patent application serial no 60/412,196, attorney docket no. 25791 127, filed on 
5 9/20/02; (93) U.S. provisional patent application serial no. 60/412,187, attorney docket 
no. 25791 .128, filed on 9/20/02, (94) U.S provisional patent application serial no. 
60/412,371, attorney docket no. 25791.129, filed on 9/20/02, (95) U.S. patent 
application- serial no. 10/382,325, attorney docket no. 25791 145, filed on 3/5/03, 
which is a continuation of U.S. patent number 6,557,640, which was filed as patent 
10 application serial no. 09/588;946, attorney docket rid. 25791. 17:02, filed on 6/7/2000, 
whic^ claims priority from pro\^ 

patent application serial no. 10/624,842, attorney docket no. 25791.151, filed on 
7/22/03, which is a divisional of U.S. patent application serial no. 09/502,350, attorney 
docket no. 25791^8:02, filed on 2/10/2000, which claims priority from provisional 

1 5 application 60/1 1 ;9;61 1 , filed on 2/1 1/99, (97) U.S. provisional patent application serial 
no. 60/431 ,184, attorney docket no. 257911 . 157, filed on 12/5/02, (98) U.S. provisional 
patent application serial no. 60/448,526, attorney docket no. 25791,185; filed on 
2/18/03, (99) U.a provisional patent application serial no. 60/461,539, attorney docket 
rib. 25791.186, filed on 4/9/03, (100) U.S. provisional patent application serial; no. 

20 6;o/462.;750, attorney docket no. 25791.193. filed on 4/14/03, (101) U.S. provisional • 
patent application serial no. 60/436,106, attprriey doekist rid: 25791.200, filed on 
12/23/02, (102) U;S. provisional patent application serial no. 60/442,942, attorney 
docket ria 25791.213, filed on 1/27/03, (.103) U^S; provisional patert 
no. 60/442,938, attorney docket no. 25791 .225, filed on. 1/27/03, (104) U.S. provisional 

25 patent application serial rid. 60/418,687, attorney docket no. 25791.228, filed on 
4/18/03, (105) U S provisional pate^^ 60/454,896, attorney docjket 

no. 25791.236. filed on 3/14/03. (106) U.S. provisional patent application serial no. 
60/450,504, attorney docket ria 25791 238, filed on 2/26/03, (107) U.S; provisional 
patent application serial no. 60/451 ,152. attorney docket no. 25791:239, filed on 3/9/03, 

30 (108) U S. provisional patent application serial no. 60/455.124, attorney docket no 
25791.241, filed on 3/17/03, 009) U.S. provisional patent application serial no. 
60/453,678, attorney docket no. 25791.253, filed on 3/11A)3, (110) U:S. patent 
application; serial no. 10/421,682, attbrney docket no. 25791.256, filed oh 4/23/03, 
which is a continuation of U.S: patent application serial no. 09/523,468, attorney docket 
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no- 2579111:02; filed on 3/1 0/2000, which daimis priority from provisional appHcatibh 
60/124;042r filed on 3/1 1/99, (111) U;S: : ; provisional patent application serial no. 
160/457,965, attorney docket no; 25791 .260, filed on 3/27/03i (1 1 2) U.S. provisional 
patent; application- serial no. 60/455,718,: attorney .docket no. 25791 .262, , filed on 
5 3/18/03," (11 3) U.S. patent number 6,550,821 , whrc filed as patent application 
serial no, 09/811,734, filed on 3/19/01,7 (114) U S. patent application serial no. 
10/436,467; attorney docket no. 25791.268, filed on 5/12/03, which -is^a continuation of 
U:S: patent number 6,604,7^ 
- -attdrriey docket no, 25791 23.02, filed :bn 4/26/2000; which .claims priority from 
10 v provisional ap 60/131,106. filed on 4/26/99I (1 15) U.S: provisional patent 

appliratipntsenal no;60/459i776,- atto filed on 4/2/03. (116) 

U.St provisional patent 9ppJicati^^-.^iiaU- no. |60/461 >094, : attorney ..docket no. 
25791272; filed : ^n 4/8/03;: (117) U S ; provnsipnat p no. 
60/461 ,038; attorney docket nip. 25791,273, , filed! on 4/7/Q3,-( 118) U ;S. , pro\risionai 
1£r " :paferit application serial no. 60/463,586, aittomeyi docket: no; >25791^ oh 
4/17/03^(1 t9):U.S. provisional patent ^application serial rip: 60/472^240, attomey docket 
np^ 25791^286; filed on 5/20/03, (120) U.S. patent application serial rid: 10/619,285, 
attorney docket no: 25791 .292;: filed on 7/14/03, which is a OTntinuation-irhpart of U S. 
utility patent application serial: no.- 09/969,922, : attorney; docket no : >25791r§9i filed on 
20 10/3/2001, which is a continuation-in-part application of U.S. patent no. 6,328,1 13, 
-which was filed as U.S. Patent Application serial number 09/440,338, attorney docket 
number 25791 9.02; filed on 1 1/1 5/99. which claifris priority froriri: provisional application 
60/108,558; fifed oh 11/16/98; (121) U S: utility patentapplication serial no. 1 0/41 8,688. 
attorney doeketnp. 25791 :257~whi!^ ^s filed on 4/1 8/03 r as a division of U S . utility 
25 patent 7 application -serial no. 09/523,4$8; attorney docket no. 25791,1:1 02, filed on 
■ = 3/10/2000, which claims" priority from provisional application . 60/1 24,042,, JBed- on 
3/11/99i (\22f PCT patent application serial noi , . attorney docket no. 

25791 238 02, filed on . (123) PCT paferit application serial no- 

. attorney docket no: 25791 .253:02, ;filed on . arid (124) PCT 

30 patent application serial no. attorney docket- no. 25791. 40.02, filed on 

. the disclosures of which are incorporated herein bv reference. 
Background of the Invention 
This invention relates generally to oil and gas exploration, and in particular to 
forming and repairing wellbore casings to facpitate oil and gas exploration. 
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Conventionally, ^ in 
the borehole to prevent collapse of the borehole wall and to prevent undesired outflow 
of drilling fluid into the formation or inflow of fluid from the formation into the borehole. 
Th^bqr^hple?i^^drilled iri-interv^ls^ whiereby^a basing-which is to be installed in a lower 
borehole interval is lowered through a previously installed casing of anjupper borehole 
intend!. As (a consequence of this procedure the casing of the lower interval is of 
smaller -diameter than the casing of the upper interval; Thus, the casings are in a 
nest^ arangerhent with tasittg-diameters decreasing: in ddwnwarddiret&on; Cement 
annuli are provided between the outer surfaces of the casings and the borehole wall to 
seal the casings from the borehole wall; As a cohsequence of this nested arrangement ., 
a refatiN^iy large bdnihdle diameter is required at the upper ^part ofthe wellbore. Such 
a large borehole diameter involves increased costs due to heavy casing handling 
equipment, large drill bits and increased volumes of drifting fluid and idnll cuttings; 
Moreover, increased drilling rig time is involved due to required cement pumping, 
cement hardening, required equipment changes due to large variations in hole 
diameters drilled in the course of the well, and the large volume of cuttings drilled and 
removed: "• • =.■':,=-:■':""•-"■." .. 

The present "invention is directed to overcoming one or more of ^ 
the existing procedures for forming and/or repairing wellbore casings. 

Summary of the Invention 

Ac^rd irig ^nis aspect^ of the present invention, an apparatus for radially 
expanding and plastically deforming a tubular member is provided that includes a 
tubular support member defining a first passage, a tubular expansion cone defining a 
second passage coupled to the tubular support member, a fluid driven motor coupled 
to the tubular expansion cone comprising ah inlet, and a rotary expansion device 
coupled to the output shaft of the fluid driven motor. The first passage is operabiy 
coupled to the second passage and the second passage is operabiy coupled to the 
inlet dfthe fluid driven itidtdr. - 

According to another aspect of the present invention, an apparatus for radially 
expanding arid plaisticaily deforming ^ tubular member is provided that includes a first 
expansion device for to^ straining the tubular member, arid a second 

expansion device coupled to the firet expansion device for con^ 
tubui^r^eihhiber. ::J - ■ '•"-'=■--*-.-: ■ - : ' ?• 

According to another aspect of the present invention,; a method of radially 
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expanding and plastically deforming ^ tubular member is provided that includes 
controllably straining the: tubular mem the tubular 

member.- .::;v^ -- f: :™ = • y- o 

According to another aspect present inwhtionv ^n apparatus for radially 
5 expanding and plastically deforming a tubular member is provided that includes means 
for controllably straining the tubular member, and means for contraHaWy stressing the 
tubular member after o^ntrpllably straining the tubular member. 

According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming a tubular member is provided that includes a first 
10 expansion device for radially expanding the tubular member, and a second expansion 
device coupled to the first expansion device for fui*er radially ^ tubular 
member, : . -,- u^r-. .... . ; ::i : 

! According to another aspect of the^ present rnyertipn, ^ method of radially 
expanding and plastically deforming a tubular member is provided that includes radially 
15 expanding a portion of the tubular member, and then further radially expanding the 
portion of the tubular member, 

According to another aspect of the present invention, a -system for radially 
expanding and plasticaHy deforming a tubular member is provided that includes means 
for radially ex^ member; and t - means for then further 

20 radially expanding ^ 

According to ano^^ radially 
expanding and ptestically deforming a tubuter member is- provided i that^ includes 
- controflably stressing the tubular member; and thjen >to^ straining the tubular 

member; - --v. : . - : ■ - - _-- ■ : i 

25 According to another aspect of the present invention, an apparatus for radially 

expanding and.plastically deforming a tubular member is provided that includes means 
for controllably stressing th • 
tubular member after controllably stressing the tubular member, f . 

Brief Description of the Drawings 
30 Fig, 1 is a ft^gmentary cross sectional iliustratic^Of : 

an apparatus for radially expanding a tubular member/f ^ r _ r 

Detailed Description of the Illustrative Embodiments' 
' Referring to Fig. 1, an exemplary embodiment of an apparatus 100 for radially 
expanding a tubular member includes a tubular support member 102 that defines a 
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passage 102a. An end of an expansion mandrel 104 that defines a passage 104a, a 
chamber 104b, and a passage -104c is coupled to an end of the tubular support 
member 1 02 that includes a tapered outer surface 1 04d. 

* : "^ n _^toral?^^^i^or 106 is positioned within : the chamber ICWb of the 

i .5 niaindrei 104 that includes an rotableoutput shaft j 1 06a that extends out of the mahdrel. 
In an exemplaiy emb^ coupled to the 

passage 1 04a of the mandrel; and the outlet df the mud motor is fluidicly coupled to the 
passage 1 04c of the mandrels In this manner, the mud motor 1 06 may be operated to 
"rotate the" shaft 1 06a upon pumpingfluidic materials into and through the mud motor. 

10 Acbmrenti^ 

may be any number of conventional commercially available rotary expansion devices 
such as, for example, the rotary expansion devices commercially available from 
Weatherford International or as descnbed in one -or more of the following: U S, 
6,457|532 and/or WO 02/081 883" A1, the disclosures of which are incorporated herein 

15 by reference. ^Ih'M^x^plary embc^irnieht; the rotaiy expansion tool 108 includes one 
or more circumferentiaily and/or axially spaced apart roiter expansion elements 1 08a, 

The mandrel 104, the mud -motor 106, and the rotary expansion tool 108 are 
housed within a" tubular launcher assembly 1 1 0> that includes a shoe 11 0a, a tubular 
section 11 0b $ and a tapered tubular section tide, in an exemplary embodiment, the 

20 tubular section 11 Ob of the tubular launcher assembly 110 mates with the mandrel 104 
and the rbtafry expansion tool 1;ti8r An end of an expandable tubular 11 2 is coupled to 
the tapered tubular section 110c of the launcher assembly 110. In ah exemplary 
embodiment, one or more cup seals 114 are= coupled to the extenor of the - tubular 
support 102 for sealingly engaging the interior surface of the expandable tubular 

25 member 112. ' • v-- - •-• :-. 

Ih an ex^ the apparatus Us initially within a 

borehole 116 that traverses a subterranean formation 118; Fluidic materials 120 are 
then injected into the apparatus 100lthrough the passages, 1 02a and 104a The fluidic 
materials 120 are then conveyed into and through the mud motor 106 and but of the 

30 mandrel 

thereby rotate the shaft 1 06a and the rbtaiy expa tool 108. Also, as a result, the 
interior portion^ oiF K thef launcher 1 10 below the mandrel -104 is pressurized thereby 
:i causing -th6 ^mahdrelf :mud^ motor 106, /arid "the rotary expansion toot 108 to be 
displaced upwardly relative '-'b;ih« laonchisriib'. ' 
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the upward- displacement of the mandrel -1 04, : mud- motor 1 06, .and rotary 
expansion tool 108 then radially expands and plastically deforms^ at least the tubular 
section 110b and the tapered tubular -section libfe of; the launcher; ilO[ and the 
-expandable tubular member 112. In ah exemplary embodimisht, the tapered surface 
5 1 04d of the expansion mandrel 1 04 provides the majonty of the radial expansion and 
plastic; deformation of the tapered tubular section M 1 0c -of the puncher 1 10 and the 
•expandable tubular member 112. In an exemplary embodiment 
of the rotary expansion tool 108 is adjustable and thereby permits the rotary expansion 
tool 1 08 to radially expand and plastically deform the expandaWe tobular mem 112 

10 into intimate contact with: the walls of Ite^^ As 2 a ^isult. ithe formation 

surrounding the expandable tubuliar member 1 12 may be compressed and, after the 
completion oft the radial expansion and: plastic deformation of the expandable tubular 
member, held in compression. In an exemplary embodiment, durir^ the operation of 
the; apparatus 100, the expansion mandrel 104 applies radial force ^^s/SffSg^isi : 

15 circurnfereritial interior ?surfaceSr 6f-the tubular launcher f the 
expandable tubular member 112; and the rotary ^ expansion tool 108 -applies radial 
forces to discrete noncontiguous: in^ of the ?tubuiar launcher assembly 

and/or the expandable tubular member. 

During the operation of the appara^^ the 

20 expansion mandrel 104 provides a strain controiled fadial expansion prob^ss. arid the 
rotary expansion tool 108 provides a stress controlled radial expansion process. For 
example, the final inside diameter?. of the exp^^^ 

operation of the expansion mandrel 104 is controlled by the shape and geometry of the 
expansion mandrel and should be constant However^the final inside diameter of the 

25 expandable tubular member provided by operation of the rotary expansion tool 108 
may/ or may not, be constant dependirig. u In 
particular, the amount of strain of the expandable tubular member 112 provided by the 
rotary expansion toot 108 is not controlled. Rather] the amount of stress applied to the 
expandable tubular member 112 by i the rotary; expansion tool: i08r is controlled by 

30 controlling the compliance of the rolfer expansion elements 108a. Consequently, in an 
exemplary embodiment, the operation of the ^rotary, expansion tool - 108 will cause the 
outside diameter of the expandable tubular member 112 to engage and thereby match 
the inside diametrical shape of the wellbore 116. A strain controlled radial expansion 
process is typically capable of providing more radial expansion and plastic deformation 
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than a stress controlled radial expansion process. However, a stress controlled radial 
expansion process is typically more capable of expanding a tubular member into 
engagement with an irregularly shaped wellbore 116. Consequently the combination 
of a strain controlled expansro with a stress controlled expansion process 

5 provides the benefits of both in one radial expansion process. 

In several alternative embodiments, during the operation of the apparatus 100, 
the tubular support member 102; mandrel 104, and/or mud-motor 106 arfe:also rotated 
during the radial expansion and plastic deformation of the expandable tubular member 
112: In 7 several alternative embodiments, during the operation of^the: apparatus i 00, 
10 the rotary expansion tool 108 is not rotated relative to the mandrel 1 04. 

In an alternative embodiment; the expansion mandrel J 04 is^ pulled upwardly 
re^ative-to the tubular member 1 12 in combination with; or in substitution for, the 
irijectiori of the fluidic material 120 during at least a portion of the radial expansion and 
plastic deformation of the tubular member. 
|15 In several exemplary embodiments, the interface between the expansion mandrel 

1 04 arid the tubiif ar launcher assembly 1 1 0 and/or the, expandable tubular member 1 1 2 
is: noEfluld tight. As a result, the annulus defined between the cup seals 114 and the 
expansion mandrel 1 04 Within the expandable tubular member 1 12 is pressurized such 
O&t^Hti-fi^ seals piills the expansion mandrel 104 

20 and the rotary expansion deyife 108 through the tubular launcher assembty l and/or 
the expandable tub^ar^membef 112; 

" in several alternative embodiments, the order and/or orientation of the expansion 
maridret 104 arid/dr rotary^ tool 108 may be reversed. 

tn several alternative erhbodiments, a conventional hydro-forming device may be 
25: substitijted ^ the expansion mandrel 104. 

In several alternative embodiments, the expansion mandrel 104 arid/or the rotary 
expansion tool 108 are adjustable in size. 

-In* several alternative embodiments, a conventional rotary expansion tool such 
as, for example, as described in U.S. 6,457,532 and/or WO 02/081863 A1, the 
30 disclosures of which are incorporated herein by reference, or any one of the 
o>rtirife^ from Weathetford International, 

Inc. may be substituted for, or used in combination with, the expansion rilaridrel 1 04. 

In severaf-alfernatiVe embodiments, the exemplary embodiments of Fig. 1 are 
implemented using the methods arid/or apparatus disclosed one or more of the 
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following: (1) U.S Patent- Number 6,497,289, which was filed as US, Patent 
Application serial no 09/454,139, attorney. docket no. 25791 -03.02, fitedjpn 12/3/1999, 
which claims priority from provisional application 60/1 1 1 ,293; filed oh 1 2/7/98, (2) U.S. 
patent application serial n6: 09/510,913, attorney docket no. 25791 .7.02,i filed oh 
5 2/23/2000, which claims priority from provisional application, 60/121,702, ; filed on 
2/25/99, (3) U.S. patent application serial no. 09/502,350, attorney docket no, 
25791. 8;02, filed; on 2/10/2000, which claims priority from provisional application 
1 60/119,611, filed bn;:2/11/99,;-(4) U S: patent no. 6,3281 13, which was filed as U.S. 
Patent Application serial number 09/440,338, attorney docket number 25791.9.02, filed 

10 pri 11/15/99, which claims priority from provisional application 60/1 08,558i filed 6ri 
11/16/98, (5) U.S. patent application serial no, 10/169,434, attoiroy docket no, 
25791,10.04^ filed on 7/1/02, which claims priority from provisional application 
60/183 t 546 n filed on 2/18/00, (6) U.S. patent application serial no. 09/523,468,; attorney 
docket no ; 25791 ,1 1,02, filed on 3/10/2000. which claims -priority prpvisional 

15 applicafidn 60/124,042 f filed oh 3/1 1/99, (7) U.S. patent number ^568,471- which was 
filed as patent application serial no. 09/51 2,895, attorney docket no: 25791 ,1 2 02, filed 
"-• oh - 2/24/2000; which claims priority from provisional application 60/1 211841^ filed on 
2/^6/99, (8) U:S. patent number .6;575,240, which was; filed as; patent applicatipn (serial 
no. 09/51 1 f 941, -attorney docket ho. 25791 .16.02, filed-oh 2/24/2000, which claims 

20 priority from provisional application 60/121,907, filed on 2/26/^9, X9) U:S. patent 
number 6,557, 640, which was filed as patent application serial no, ? 09/588 -946; attorney 
docket m> ; 25791. 17 !0i2; filed on 6/7/2000, which claims, priority from pipvisional 
application -60/137,998, filed - on 6/7/99, (10) U.S. patent application serial no. 
09/981.916, attorney docket no. 25791.18, filed on 10/18/01 as a continuaUonrin-part 

25 application of U.S. patent no. 6,328,113; which was filed as UiS; Patent ;Application 
serial, number 09/440,3387 attorney docket number 25791.9.02. filed on 11/15/99, 
which claims priority from provisional application 60/108,558, filed; on- 11/16/98; (11) 
U S." patent number 6,604,763, which was filed as application serial no. 09/559,122, 
attorney docket no. 25791.23 02, filed on 4/26/2000; ^vhich claims: priority from 

30 provisional application 60/131,106, filed on 4/26/99; (12) U.S. patent application serial 
no. 10/030,593, attorney docket no, 25791 .25.08, filed on 1/8/02, which claims priority 
from provisional application 60/146,203. filed on 7/29/99, (13) U.S. provisional-patent 
application serial no. 60/143,039, attorney docket ho. 25791.26, filed oi\ 7/9/99, (14) 
U.S. patent application serial no. 10/111 ,982, attorney docket no: .25791 27.08, filed on 
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4/30/02.- which claims priority f roh^provisional patent application serial no. 60/162^671, 
attorney docket no: " 25791. 27; filed on 11/1/1999/ (15) U S: provisidnal patent 
application serial na ;60/1 54,047, attorney docket no, 25791. 29i 7 filed-on 9/16/1999, 
(16) U S. provisional- patent application serial no. 60/438; 828, attorney dwket ho. 
5 25791:31, filed on 1/9/03^(17) U.S. patent, number 6,564,875/ which was fifed as 
application serial no 09/679 i 907, attorney docket no. 25791 .34 02, on 10/5/00, which 
claims priority from provisional patent application serial no 60/159,082, attorney docket 
no/257 

filed on 3/27/02* attorney docket no 25791 .36.03, which claims priority from provisbnai 
10 patent application serial no. 60/159;039, attorney docket no: 25791.36. filed dri 

10/12/1999, (19) UJS; patent applicatibri serial no. 09/679,906, filed on 10/5/00, 

attorney docket hp. 25791.37 02, which claims priority from provisidnal patent 
^ appJication^seriai no. 60/1 59;033, attorney docket no. 25791 .37, filed on 10/12/1999, 

(20) U S. patent appliMtt 11/22/02, attorney dpdket 

15 rid; 25791 .38.07, which claims priority from provisional patent application serial no. 

60/212,359, attorney do<^et no: 25791.38. filed on 6/^ 

patent application serial no. 60/1 65;228, attorney docket no. 25791.39, filed on 
1 1/1 2/1 999, (22) U.S. provisional patent application serial no. 60/455,051 . attorney 
docket no. 2579140, filed on 3/14/03, (23) PGT application US02/2477, filed on 

20 6/26/02; attorney docket no; 257^ priority from U S provisional 

patent application serial no. 60/303,711; attorney docket .44, JRIed on 7/6/01 , 

(24) U:S, patent application serial no/ 10/31 1;412, filed ori 12/12/02, attorney docket 
no. 25791 .45.07, which claims priority from provisional patent application serial no. 
60/221,443, attorney docket no. 25791. 415, fifed on 7/2M000, (25) U S. patent 

25 application serial no. 10/; filed on 12/18/02, attorney docket no.: 25791 46 07, which 
claims priority from provisional patent application serial no. 60/221,645, attorney docket 
no. 25791.46, filed on 7/28/2000, (26) U.S. patent application serial no. 10/322,947, 
filed on 1/22/03, attorney docket no 25791.47,03, Which claims priority from 
provisional patent application serial no. 60/233;638. attoroey docket no; 25791 #7; filed 

. 30 on 9/18/2000, (27) US/ patent application serial no. 10/406,648, filed on 3/31/03, 
attorney docket rib. 25791 .48.06; which claims^ priority from provisional patent 
application serial no. 6b/237 ; 334 l attorney docket no. 25791,48, filed on 10/2/2000, 
(28) PCT application^ U attorney docket no; 25791 f5b;62, 

which claiifhs priority from U.S. provisional patent application serial no: 60/270,007, 
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attorney docket no. 25791 :50, filed on 2/20/2001, (29) U.S:' patent application serial no. 
10/465,835;, fifed on 6/13/03, attorney docket no. 25791.51.06, which: claims- priority 
from provisional patent application serial ho. 60/262,434; attorney docket no 25791 .51 , 
filed on 1/17/2001, (30); CJ^S: patent application serial no. 10/465,831, filed on 6/1 3/03, 

5 attorney docket no. 25791.52.06, which claims priority from U.S. provisional patent 
application serial no 60/259;486fattorney docket no. 25791.52; filed on 1/3/2001, (3V) 
U S. provisional: patent application serial no, 60/452,303, filed- on 3/5/03, attorney 
docket nb. 2J579?1.53^ "(32)- D -S; ffeitent htimber 6,470,966; which was-filed as patent 
application serial number 09/850.093, fifed on 5/7/01, attorney docket no. 25791.55, as 

10 a divisional application of U.S. Patent Number 6i497-289, which was filed as U.S. 
Patent Application serial ho. 09/454,1 39, attorney dO(*et no. 25791 03 02, filed on 
12/3/1999, which claims priority from provisional application; 60/1 11,293,, filed on 
12/7/98> (33) U.S. patent number 6,561,227, which was filed - as patent application 
serial number 09/852,026 r filed on 5/9/01, attorney, docket no,. 25791 56, as a 

15 divisional application of U;S^ Patent Number 6,497;289, which was filed as U.S. Patent 
Application serial no: 09/454,139-att docket no. 25791:03.02; fii^ 
which claims prib^ application 60/11 1 ,293, filed on 12/7/98, (34) U.S. 

patent application serial number 09/852.027, filed on :5/9/01, attpni^ docket no : 
25791^57; as a diSrisidnal app^ 

20 as U S. Patent Application ^nlal hb. 09/454,139, attorney docket hb. 25791 '03^02, filed 
on 12/3/1999, which claims priority from provisional application 60/1 1 1,293* filed on 
12/7/98; (35) PCT Application USQ^ docket no: 25791 .58:02, filed oh 

8/13/02, which claims priority from :p^>«sional applicafion 60/318,021, filed on 9/7/01, 
attorney docket rid: 25791 .58, (36) PCT Application 

25 25791.59.02, filed on 8/1/02, which claims priority : from U S: provisional patent 
application serial ho: 60/313^53. attorney docket no. 25791.59, filed on 8/20/2001, 
(37) PGT Application US02/29856, attorney docket no. 25791;60i02, fifed on 9/1 9/02, 
which claims priority from U^S. provisional patent application serial no; 60/326,886, 
attorney docket-no. 25791:60; filed on 1 0/3/2001 , f (38) PCT Application US02/20256, 

30 attorney docket no. 25791.61 02; filed on 6/26/02, which claims priority from U.S. 
provisional patent application serial no. 60/303,740; attorney docket no. 25791.61, filed 
on 7/6/2001 , (39) U.S. patent application serial no. 09/962,469, filed on 9/25/01, 
attorney docket no. 25791 .62. which is a divisional of U.S. patent application serial no. 
09/523,468, attorney docket no. 25791 11.02, filed on 3/10/2000, which claims priority 
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from provisional application. 60/1 24,042. filed on 3/1 1/99, (40) US. patentapplication 
serial no. 09/962,470, filed on 9/25/01, attorney docket no. 25791 63, which is a 
divisional of U S, patent application serial -no. 09/523,468, attorney docket no. 
25791.1 1-02 r filed on 3/10/2000, which claims priority from provisional application 
5 60/124,042, filed on 3/11/99, (41) U.S. patent application serial no. 09/962,471 , filed on 
9/25/01, attorney, docket no: 25791 .64, which is a d[ivisional of U!S. patent application 
serial no :09/523;468- attorney docket no. 25791,11.02, Tiled on 3/10/2000, which 
claims priority from provisional application 60/124^042, filed on 3/11/99, (42) U.S. 
patent ^application serial no. 09/962;467;^ tiled fon .9/25/01, attorney docket no. 
10 257 r 91:65, which is a divisional of U S, patent application serial; no. 09/523,468, 
attorney" docket no. 25791 : . 1 1 02^ filed on 3710/2000, which claims priority from 
prbvisidrial application 60/1 24,042; filed on 3/11/9^ 

no. 097962i468, filed on 9/^5/0 1 - attorney docket no. 25791 66, which is a diyistonat of 
U.St Men* appR<^tfon serial no, 09/523;468, attorney docket no. 25791 .11 ,02, filed on 

15 3/10/2000, \Artiich daims priority from provisional application 60/124,042;. filed on 
"•• 3/11/99, (44) application US 02/25727; filed brv 8/1*02, attorney docket no. 
25791:67:03, which claims priority from U S provisional patent application serial no, 
60/317-985, attorney docket no. 25791.67, filed on 9/6/2001, and U^S, provisional 
patent application -senal no. 60/31 8,386, attorney docket no. 25791.67 02, filed on 

20 9/10/2001, (45) PGT application US 02/39425, filed pn 12/10/02; attorney docket no, 
25791.68:02, ytoictecfeims priority from U;S; provisional; patent application serial no. 
60/343;674 , attorney docket rib 25791.68; fi^ utility patent 

application serial no. 09/969,922- attorney docket no, 25791.69, filed ion 10/3/2001, 
which is at OTntinuaitiori-ih-pafl application of U.S. patent no. 6,328,113, which was; filed 

25 as US: Pate^ serial riumber 09/440,338; attorney docket number: 

25791.9:02, filed on 11/15/99; Which claims priority from provisional application 
60/108,558, filed on 11/16/98, (47)^^ U no. 10/516,467, 

attorney docket rib: 2579 1 .70, filed on 12/10/6 1 , which is a continuation application of 
U:S. Vutffi 25791 69, filed 

30 pri 10/3/2001, which is a; cbritinuationrin r part application of U S, patent no. 6,328,1 1 3, 
which was filed as U S Patent Application serial number 09/440,338, attorney dotket 
number 2579l .9.02; fiied on 11/15/99, which claims jiriprity from pro visibnal ap plication 
60rt08;558, filed on 11/16/98, (48) PGT application US 03/00609, filed on ;i/9/03i 
attorney docket no. :2i5791;71 :02, from U ;S; prpvisiprial patent 
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application serial no 60/357,372 . attorney docket no. 25791 7 1 , filed on 2/15/02, (49) 
: - U S patent-application serial no ? 1 0/074,703, attorney docket no 25791 74, filed on 
2/12/02, which is a divisional of U;S patent number 6,568,471 ,• which was filed as 
- : patent application serial; ho; ;09/51 2- 895,: attorney • docket ::no; 25791^1 2;02, j filed , on 
5 - 2/24/2000, pwhicfo^ from provisional appH^ on 

2/26/99, -(50) B S- patent application serial no. ip/Q74;244^ attorney- docket no, 
25791 • 75; filed on 2/1 2/02 , which is a divisional of U:S : patent number ^6,508,471 , 
which was filed as patent: application: senal no 09/512 895; attorney docket- no. 
25791.12.02; filed 10^ 2/24/2000^ which claims; priority , from _pro^s 
10 60/12^^841; fil0d 6n 2/26/99; ^{51 ) :U.S^ patent : application serial no • 10/076,660, 
attorney docket 2579^76, filed on ^1 5/02; which is a divisional of U.S: patent 
~ ! rtumber& 

docket no; 25791 1 2 02, filed pm 2/24/2000, which claims, priority from ^provisional 
japplication 60Z121 ,841 , filed on XmiSfy :(5?k U Sijjratent &>$^^ ;no. 
15 ?/= 1W076;661 $ attom^ddcke^ nor^255?91^ t p^^rir2^5/0?i whith .fea divfeional of 
U S, patent: number- 6;568;471, whichv-was filed : as patent application serial no. 
^ <39/512i89^ 

- from provisional appilcation 60/i 21 ;841 , filed on i/26/99, (53) ^^ patent ;appHca^ 
t serial no 10/076,659, Attorney; docket ^no 25791 78, filed?; on 2/15/02; which is a 
20 divisional of U:S. f^tenf num 
Vrid.;09/5i2;895;^ 

" priority from provisionals application 60/121,841. filed on 2/26/99, J54) U S. patent 
—application senal no - -10/078,928, attorney docket no 25791 7?i^filed>ori 2/20/02, 
which is a dixosional of ^W S:: patent-number 6*568,47 f^ whtch was filed, as patent 
25 application serial no 09/512^ 224/2000, 
: -which claims; priority from prpvis f 841,, ,fited on ^26/98;^55) U S. 

patent application: senal ~no 10/078,922. ; attorney docket no 25791 80, : filed on 
- 2/20/02; which is: a divisional ubf U.S. patent number, 6,568i471 , which was filed as 
patent: application serial-nq -b^ on 
30 2/24/2000, which claims priority from provisional application 60/121 .841 , t filed on 
2/26/99, (56>- U.S. patent i application serial 004 10/078,92:1, : attqm?y : docket no. 
25791.81, filed on 2/20/02,: which is a. divisional - of U.S. patent number 6,568,4:71, 
which was filed as patent application serial no: 09/512,895, attorney docket no. 
25791 . 12.02, filed on 2/24/2000, which claims priority from, provisional: application 
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60/121,841, filed on 2/26/99, (57) O S. patent application serial no: 10/261,928, 
attorney docket no. 25791.82, filed on 10/1/02, which is a divisional of U.S. patent 
number 6,557,640, which was filed as patent application serial no: 09/588;946, attorney 
docket, no. 25791:1 7 02, filed on 6/7/2000,; which claims priority from provisional 
5 application ^1^998, filed on 6/7/99; (58) U;S: patent application serial no. 
10/079;276 . attorney ^docket no, 25791.83, filed on 2/20/02, which is a divisional of 
UvS;- patent fuimbe^ 6,568;471, which was Tiled, as patent . application serial: no. 
09/5l£895; attorney docket ho. 25791 ; 1 2.02: filed on 2/24/2000, which claims priority 
: frdm provis fileid on 2/26/99^i(59): U^S; patent applicatipn 

10 se*te! no. i0/262;009; attorney docket: no: 25791 .84;: filed on 10/1/02, which is a 
divisional of UvS: jtetentnum 

no. 09/588,946: attorney ddcket" no: 25791 1 7 02; filed, on 6/7/2000; which claims 
priority from pro\Hsional application 60/l37;998; filed ^dn ^6/7/99^(60)^ U.S. patent 
application serial w>. 10/092,481, attorney Socket rip. 25791^5, filed qh 3/7/02* which 

15 is a "divisional of US; patent number 6, K8;47i :^fch was ffl 

serial hot 69/5^t2v895i attorney docket rioS 25791 ^ 2/24/2000, which 

claims jpriority appliration 60/121 ,841 .^fifec! on 2/26/99- (61)iXJ:S. 

patent ^^lic^tiori serial h6- ^0/261,9261 attbrhey idocket ^ 25791 .86, .filed on 
10/1/027 whicSv is- a divisional of U;S. paterit^number 6i557,640;^vhich was filed as 

20 patent aj^Iic^tion - senal' ribl 09/588^946j Attorney docket no. 25791.17.02, filed oh 
6/7/2000, whii* claims pnonty from provisional application 60/137,998rfited on 6/7/99, 
(62) PCT application US 02/36157, filed on 11712/02, attorney docket no. 25791 87 02. 
which claims priority from U S prowsibrial ^patent serial no. 60/338;996, 

attorney docket ho: 25791.87: filed on it1/1 2/01 ; (63)^ US 02/36267, 

25 filed oh 11/12/02; attorney docket no - 25 

provisional^ 25791-88, 
filed on ii/f 2/01. ^ PCT application US 03/1 1 765, filed on 4/16/03, attorney docket 
h& 2i579i:89:02, which claims priority from U.S. pro\rtsiohal patent application serial 
no 66/383,91 7, attorney docket no. i2579 1 #9, filed on 5/29/0?, (65) PCT application 

30 US 03/15020, filed on 5/12/03, attorney docket hp: 25791 90.02, which claims priority 
. from U S: pro^sional patent docket no, 

25791790; filed on 6/26/02, (66) PCT appli^tibn US -02/394 1 8, filed on 12/10/02, 
attorney docket no : 25791:92.02^ which claiihs" ptibrity^ .U^S. provisional patent 
application serial no. 60/346,309, attorney docket nfc^ on 1/7/02, (67) 
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: attorney docket no. 25791.106, filed: on 7/19/02; (78) PCT application US 03/13787, 
filed on 5/5/03, attorney docket hoi 25791. M7^02rwW^ 

provisional patent application serial no. 60/387;486 v , attorney docket no. 25791 r 1 07, 
1 filed oh 6/10/02/(79) PGT^ 
5 no. "25791 108:02, which" claims" priority from U;Sr;provisibrial patents application serial 
noi 60/387, 961^attorhey-d6cket ho 

US 03/20694, filed on 7/1/03, "attomey^docket ho 25791V1 10 02 v which claims priori ty 
from U S provisional" patent" application serial no> 60/398,061 / attorney docket no. 
25791 >1 10/ filed , cirv 7/24/02: (81) PCT application US 03/20870, filed on 7/2/03, 

10 v attorney docket rib.; 25791 111:02, which : claims ^bnty from UJ& prbvisiohal patehf 
application senal no 60/399^240, attorney docket no 25791 .1 1 1 r filed on 7/29/02, (82) 
- U S. provisional patent application ■-- senal < - nbv 60/41 2,487; attorney docket -no 
25791:112; filed on 9/20/02, (83) U S ^provisional patent application senal no 
60/41 2 1^488; ^ttbrney Jacket nrtd 257^11^4; filed -bh~ 9^0/02 • (84) U.S. patent 

15 application serial ho. 10/280,356, attorney docket no. 25791 .1 15, filed oh 10/25/02. 
which is" a continuation of U S patent number 6,470,966? which was filed as patent 
application serial number,^ 25791 .55; as 

a- divisional application of U S Patent Number 6,497,289, "which was filed as- U S 
Patent Applicatibri serial no/ 09/454^ 1 39 f attorney docket no; 25791.03 02/ filed on 

20 12/3/1999, which claims pnonty from provisional application 60/111,293; filed on 
• 12/7/98, (85) U S provisional patent application serial no. 60/41 2, 1 77, attorney docket 
rib/ 25791 :l 17, filed! on 9/20/02/ (86) US provisional patent application serial no: 
"6^12,653i ^ttbr^^bcket ho. 25791V1 18/ filed on 9/20/02; 1(87) U.S. provisional 
patent a^ ha 25791 119, filed on 

25 8/23/02, (88) U;§/ pr^ 

no 25791 120, filed on 8/23/02, "(89) U S provisional patent application serial no 
-• 6d/412;544; atto^y docket ^ho/ -25791/121; fifed on 9/20/02, (90) PCT application 
PCT/US03/24779, filed on 8/8/03/ Sttorrfey docket no. 25791.125.02. which blaims 
'* priority from U Si provisional patent applicatibri seirial ho/ 60/407^ 

30 rib: 25791 125; fifed; qrf ho- 
60/423363, attorney dbcket ho, 25791 126, filed on 1 2/16/02; (92) U S provisional 
patent application senat no 60/412,196, attorney docket no. 25791 127/ filed on 
9/20/02, M(^3) Ui£ ipr^sic^ 

no. 25791 128^ UfS. provisional patent application serial no. 
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PCT application US 03/06544; filed on 3/4/03, attorney; docket nd; 25791 93 02i which 
claims priority from U S: provisional-patent application serial^ attorney 
docket; ho.. 25791.93; filed 6mm&Q2> (68)-li S. :patfent application serial no. 
^ 0/331 ,71 8i attorney Socket ^ 
5 patent - application serial no. ~ 09/679;9p6; filed y on 1 0/5/00, r attorney docket no. : 
25791.37:02, which claims priority from = provisional patent application serial no. 
60/159i033 ? attorney docket no: 25791 ^37^ filed on 1 0/12/1 999, (69) PCT application ■; 
US 03/0^37, filed on 2/29/03, aUGmeyabcket na ; ^5791:95,02, which claims priority j 
"from U.S. provisional; patent application serial ho.; 60/363;829; attorney docket no. 
10 -25791. 95i filed on 3/1 3/02 , f 70) UvS; partent applicaition serial no, 1 0/261>927v attorney \ 
docket no: 25791 97, filed oh 1 0/1/02, which is a divisional of U;S patent number 
. 6;557;640^which was^led?asrpatent appljcatiOT docket 
: no. 25791 :17:02,:;filed on • g/7/2pQQi jwhidi; claims apriority: from prpyfsional application 
■ 60/137,998rfiled on 6/7/99, (71 ) U S; ^ hp. 10/262,00^ attorney 

15 docket no, 25791 98, filed oh 10MiO2, which |is, a cli^sional of U;S.. patent.number j 
-6i557,640, which was filed?^ 
no. 25791.17:02^ filed on 6/7/2000, ^ 
60/137,998^ filed on 6/7/99,^ 
r docket no. 25791.99, filed- oh 10/1/02; whicfcis a tiiyfe^ 
20 6;557|640, whichiwas filed as patent appHcation serial no. 09i588,9^ attorney docket -j 
•no. 25791 17 02, filed on 6/7/2000, which claims priority from provisional application 
-60/137,998, filed om6/7/99; (73) U.S: ; patent appiicatipn^sen^l no^i 0/1^.524; attorney j 
-docket/np: 2^9^1001 filed on 7/19^2,pwhtch\is a cohtini^tion of U S P^entNj^ j 
6;497,289, which was filed as JU;S^ F^ent Application serteUr^.,^ | 
25 -docket no: 25791-03.02, filed on 12/3/1999; which claims priority from provisional 
v appUcatton .60/1 11 ,293, filed on 12/7/98, (74) ■ PCfiappliratipn US 0^6t44rfiled on ; 
- ::3/28/03, attorney docketfho. 25791:101 .02; which -claims priority from U.S. prpvi^ 
patent application serial ho 60/372,632, attorney docket ho: .25791,101, filed oh ; 
4/15/02, (75) U.S. provisional patenUapplication serial no. JSQ/41 2,542, attorney docket 
30 no; 25791.102, filed bn-9/20/02, (76) PCT application US 03/14153; filed on 5/6/03, - 
attorney docket no.„ 25791 .1 04:02; which claims priority from U.S. provisional patent 
application serial no. 60/380,1 47, attorney docket no. 25791 .1 04, filed on 5/6/02, (77) » 
PCT application US 03/19993, filed on 6/24/03, attorney docket no, 25791.106.02, 
which claims priority from -U.S. provisional patent application serial no. 60/397,284, 

r 
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60/412,371, attorney docket, no ^25791:129, filed, on 9/20/02, (95)' U.S. patent \ 
application serial no. 10/382,325, attorney docket no. 25791.145/ fil^on 3/5/03, 
;which is a continuation of UiS. patent ^number 6,557;640^ which was fif ed as patent 
application serial no. 09/588;946, ^attorney docket no ; 2579 1.-1 7 J02; filed on 6/7/2000, : 

" 5 iwhich claims priority 

patent application serial no; i 0/624,842, attorney- docket no. 25791. 1 51 ^ filed on 
7/22/03. which is a divisional of U;$7 patentapplication:serial no. 09/502, 350, attorney j 
docket ho. 25791 .8.02, filed ph 2/1 0/2000; which claims priority Ifihcm^^piyisidnai 
application 60/1 19,61 1, filed pn&W99\ (97);]U:S.iprovisional jpateht appjication serial ; 

10 - hp( 6to provisional \ 

. - patent application serial nd; -60/448,526; attorney docket; ino.- 25791^185^ filed on 
2/1 M)3; (99) U S; provisional patent application si^^^ \ 
no. 257&1 .186, filed on 4/9/03, (100) U.S. provisional patent application s no. 
60/462,750, attorney docket ;rid: 25791^ ; 

1 51 " patent application serial nor 60/436,i1 06i attorney -docket ^no. - 25791,200. filed , on 
12/23/02r (102) U.S. provisidna! patent application serial no. 60/442,942; attorney 
docket ho. ?25791 21 3- filed oh *$&T^^t&)M$£ provfebnal patent ^app^isatipn serial | 
no. 6$^ 

patent application serial - no. _ 60/418;^^ on 
20 7 4/18/03, (105) U:S provisional patent application serial no 60/454,896. attorney docket 
rib: 25791 236, filed on 3/1 4/03; (106): U.S. prpvisiipnal patent application serial no. 
60/450.504, attorney docket no 25791 238, filed on 2/26/03, ;{1 07) U S provisional 
patent application 

- ( 1 08) -U.S. provisional patent, applicafic^> serial ^6^60/455,424, attorney docket rid. 
25 25791:241- filed on 3/17/03- (1 09)HU S; provisional patent application^ serial ho . 
60/453,678, attorney docket no t 25791:253, fil^d on 3/11/03, (110) US. patent ; 
application serial no; 10/421^682, /attorney docke no.- 25791 .256. filed on 4/23/03, j 
which is a continuation of U.S. patent a^ 

no! 25791 . 1 1 .02, filed on 3/10/2000, which claims: priority from provisional application ; 
30 607124,042, filed on 3/11/99, (11 1) U.S. provisional patent application . serial no, 
60/457,965, attorney docket no. 25791.260, filed on 3/27/03, (11 2) U.S. provisional 
patent application serial no; 60/455*718; attorney docket no. 25791.262, filed on 
3/18/03, (113) U.S. patent number 6,550,821, which was filed as patent application 
serial no. 09/81 1,734, -filed on 3/19/01, (114) U.S. patent application, serial no. 
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10/436,467, attorney docket no. ; '-'257.91.268, filed on 5/12/03, which is a continuation of 
U.S. patent number 6,604,763, which was filed as application serial no. 09/559,122, 
attorney docket no. 25791.23.02. filed on 4/26/2000, which claims priority from 
provisional application 60/131,106, filed on 4/26/99, (115) US> provisional patent 
5 application serial no 60/459;776; attorney docket no. 25791.270, filed on 4/2/03, (116) 
U.S. provisional patent " application serial; ;na 60/461,094, attorney docket no. 
25791.272, filed oh 4/8/037-( 1 1 7) U:S; Tprowsionai patent application .serial no. 
60/461 ;038, attorney docket nb; £5791 "273, filed on 4/7/03, (118) U.S. provisional 
T pafent -applications^ ^attorney docket no. 25791.277, filed oh 

10 4/17/03, (1 19) US :prbvisional patent^ attorney docket 

= no^25791 .286; filed on 5/20/03- {1 20) UiS^ patent applications serial no: -10/619,285, 
attorney doc*^ oh 7/14/03," Which is a cbntinuatioh^ 

utility patent application serial no= 09/969;922^ attorney docket no. 25791.69, filed on 
10/3/2001. which is a U:S. patent na 6,328,113, 

15 which was filed as U S Pateni Applicati 09/440,338; attorney docket 

number 25791 .9/02, filed on: 1 1/15/99, which ^ provisional application 

60/108:558^^ U:S: utility p^ 

attbrriby docket no. 25791 :257r Which was filed on 4/18/03, as a division of U S, utility 
patent 25791.11:02, filed bri 

20 3/10/2000, which claims pnqnty from provisional application 60/124,042, filed on 
3/1 1/99, { 122) PGT patent- application serial = no. PCT/US04/ - . attorney 
docket no. 25791 238 02, filed on ^6/04, (1^3) PGT patent application serial no. 
PCT/US04/ / SttcpKey docket rib;; 25791.253.02, filed oh 3/11704, and ,(124) 

PGT patent application serial no. PCT/US04/ attorney docket no. 

25 25791,40:02, filed on 3/15/04, the disdbsures of which are incorporated herein by 
refereh^: : - ~-< • -- - : - ■ 

- - An apparatus for radially expanding arid plastically deforming a tubular-member 
has been described^ 

tubular expansion cone defining a second passage coupled to the tubular support 
30 member, a fluid driven motor ^coupled to the tubular expansion cone comprising an 
inlet, and a rotary e^ the fluid driven 

motor, the first passage fe ftperably second passage,, and the second 

passage is operably cbuplbd4o t^ inlet of the fluid driven motor. 

An apparatus for:radially expanding and plastically deforming a tubular member 
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has been described that includes a first expansion device for controllably straining the 
tubular member, and a second expansion device coupled ^ device 
for ebntrollably stressing th 

apparatus further includes a motor coupled to the first expansiomdevicefor r 
5 second expansion device relative to ^ 

A method of radially expanding and plastically 
been described that includes a>ntrollably straining the t^ 
controllably stressing the tubular member. 

An apparatus for radially expanding and plastically member 
10 has been described that includes means for controllably straining the tubular member, 
arid means for controllably stressing the tubular member after controllably straining the 
tubular member: ; 

An apparatus for radiaily expanding and plasty 
has been described that includes a» first expansion d^ the 
15 tubutar member^ and a second^i^ 

for further radially expanding the tubular member. Jnan exemplary embodiments the 
" ■ - apparatus further includes a motor coupled to the first expansion device for rotating the 
second expansion device relative to the first 

A method of radially Branding and plastically def qrrning a tubular member has- 
20 been described that includes radially expanding a portion bf the tubular nhember; aihd 
then farther radially expanding the portion of the tubular rnerhber. jri an exemplary 
embodiment, radially expanding the portion of the tubular member includes applying 
forces to a continuous circumferential portion of the interior surface of the tubular 
member. In an exemplary embodiment further radially expanding the portion of the 
25 tubular member includes applying forces to one or more discrete portions of the intenor 
surface of the tubular member 

A system for radially expanding arid plasticaily defbmriihg a tubular member has 
been described that indudes means for radially expanding a portion of the tubular 
member, and means for then further radially expanding the pdrtiCHi of the tubular 
30 member. In an exemplary embodiment, the means few radially expanding the portion of 
the tubular member includes means for applying forces to a continuous circumferential 
portion of the iriteriopsurfai^ of the tubular member. In an exemplary embodiment, the 
means for further radially expanding the portion of the tubular member includes means 
for applying forces to one or more discrete portions;df the interior surface of the tubular 
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member. 

A method of radially expanding and plastically deforming a tubular member has 
been described that includes controllably stressing the tubular member; and then 
controllably straining the tubular: member. - 

An apparatus for radially expanding and plastically deforming a tubular member 
has been described that includes means for controllably stressing the tubular mem 
and means for controllably strain the tubular member after controllably stressing the 
tubular member. ■ ■ 

;lt isunder^tbi^ may Be made in the foregoing without departing 

from the scope of tte 

embodiments may be used to provide a wellboire casing, a pipeline, or a structural 
support Furthermore, the teachings of ^ 

more features or opetriatiorial aspectis of conventional hydro-forming tools. ^ 

Although iliustai^ been shown and 

descrbed, a -wide range pf modification, changes and substitution is contemplated in 
the fbregbirig disclbsii^ of the present inveritiori 

: may be employed without a corresponding use of the other features: Accordingly Jt is 
appropriate that the appended claims be construed broadly and in a mariner consistent 
with the sdope of th§!inyi3ritiori; 
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CLAIMS OF PARENT CASE 
What is claimed is: 

1 . An apparatus for radially expanding and plastically deforming; a tubular member; 
comprising: 

a tubular support member defining a ^ 

a tubular iexpanfsibn cone defihihg a second passage coupled to the tubular 
support membef;= 

a fluid driven motor coupled to the tubular expansion cone comprising an inlet; 

a rotary expansion device coupled to the output fluid dnvea motor; 

y\meirein tf^ 

wherein the second^^^^ 

motor. ' : - v - : - - 

2 An apparatus for radially expanding and plastically deforming a tubtilar member, 
comprising: 

a first expansic^ device to 

a second expansion des«ce coupled to the first expansion device for controllably 
stressing the tubular member. 

3. The apparatus of claim 2, further comprising a motor coupled to Giie first 
expansion device for rotating the second expansion device relative: to the first 
expansion device- 

4. A method of radially expandm^ 
comprising: 

coritroUablys^ 

then controllabty stressing the tubular member. 

5. An apparatus for radially expanding and plas:^^!^ deforming a tubular member, 
comprising: 

means for controllably straining the tubular member; and 
means W 

the tubular membier. 

6. An apparatus for radially expanding arid p^ 
comprising: 

a first expansion device for radially expanding the tubular member; arrf 
a second expansion device coupled to the first expansion device for further 
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means for controllably stressing the tubular member; and , 
means for controllably straining the tubular member after-controilably stressing 
the tubular member., --- 
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